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ulti-Center Total Exposure Study 



Primary Objectives: 

(1) To estimate the exposure of adult US adult 
cigarette smokers to cigarette smoke constituents 
using selected biomarkers of exposure and 
biologically effective dose 

(2) To investigate the relationship between cigarette 
smoke exposure of US adult smokers and tar 
delivery (FTC method) 
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s ^EMulti-Center Total Exposure Study 

Secondary Objectives: 

(1) To evaluate smoking behavior as it relates to 
cigarette smoke exposure 

(2) To compare selected biomarkers of US adult smokers 
to adult non-smokers 

(3) To investigate the relationship between selected 
biomarkers of potential harm and cigarette exposure 
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Study Design 


• Multi-center 

• Ambulatory 

• Cross-sectional 

• Observational 

• 5 Parallel groups: 

> 4 Groups of adult smokers based on FTC tar delivery 
categories 

> 1 Group of adult non-smokers 

• 2 Visits 
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Study Population 



• 5000 Subjects 

> 4000 adult smokers: 

■ Representative of adult US smokers population 

* FTC tar delivery category 

• age 

• gender 

* geographic location 

• ethnic distribution 

* socioeconomic distribution (income and education) 

> 1000 adult non-smokers 

• 40 Sites across US 
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population Total Exposure Study 


No selection for 

>cigarette manufacturers 

>cigarette design and 
composition 

■ Filter 

■ Unfiltered 

■ Menthol 
■Non-menthol 
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Sampling Strategy 



AIM: To identify a national sample of adult smokers that 
are representative in 60 cells for the following strata: 

FTC tar delivery categories (5) 

0-2.9 mg; 3.0-6.9 mg; 7.0-12.9 mg; > 13 mg; nonsmokers 

Sender (2) 

Age in years (3) 

21-34; 35-49; 50 years or older 

BMI (2) 

<25; > 25 

Tracked Variables: race, income, and education 
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population Total Exposure Study 


This is a Research Project 


The study will be performed using 
the performance standards of 
clinical research, e.g., 

>Declaration of Helsinki 

>ICH guidelines 

>GCP 

>GIP and CllA 
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Biomarkers of Exposure 



Biomarker 

Sample 

Matrix 

Smoke 

Constituent 

SMOKE GAS PHASE 

Carboxyhemoglobin 

Blood 

Carbon Monoxide 

3-hydroxypropylmercapturic acid (3-HPMA) 

24-h Urine 

Acroiein 

Monohydroxybutenylmercapturic acid (Ml) 
and dihydroxybutylmercapturic acid (M2) 

24-h Urine 

1,3-Butadiene 

SMOKE PARTICULATE PHASE 

4-Aminobiphenyl Hb adduct 

Blood 

Aminobiphenyl 

Nicotine and 5 metabolites 

24-h Urine 

Nicotine 

NNAL + NNAL Glue 

24-h Urine 

NNK 

1-hydroxypyrene and 
monohydroxyphenanthrene 

24-h Urine 

Polycyclic 

Hydrocarbons 
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Biomarkers of Potential Harm 


Biomarker 

Sample Matrix 

Category 

HDL and LDL Cholesterol 

Blood (serum) 

Artherosclerosis 

Triglycerides 

Blood (serum) 

Artherosclerosis 

Fibrinogen 

Blood (plasma) 

Cardiovascular disease 

HS C-reactive protein 

Blood (plasma) 

Tissue Injury 

Total Bilirubin 

Blood (serum) 

Depletion of antioxidant 
capacity 

Total antioxidant capacity 

Blood (serum) 

Depletion of antioxidant 
capacity 

von Willebrand factor 

Blood (plasma) 

Endothelial cell damage 

Microalbumin 

24-h Urine 

Endothelial cell damage 

11-dehydrothromboxane-B 2 

24-h Urine 

Platelet activation 

8-epi-prostaglandin-F 2a 

24-h Urine 

Lipid peroxidation 
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Other Investigations 


• Smoking topography 

• Questionnaires 

> Smoking Behavior and Attributions 

■ Demographic variables and smoking history 

■ Psychosocial effects 

■ 5ensory effects 

■ Perceived pharmacological effects 

> Assessment of 3-day and 3-month exposures from 

■ Work 

■ Spouse/partner or roommate 

■ Visitors to non-smoker's home 

■ Public places 
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Sample Banking 



Red cells, hemoglobin 
White cells, DNA, RNA 
Plasma 
Urine 
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Parties Involved 



• Philip Morris USA 

• Covance 

>Investigators 

>Study coordinators 

■ Adult smokers and adult non-smokers 

• MDSPS 
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Total Exposure Study 



The goal is to make the 
results publicly available 
through publication(s) in 
peer reviewed journals 
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